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ABSTBJlCjr ' \ . ' , . 

- 'To investigate the effectiveness of three variables 
in aachin^ Mediated small-group instruction,, a three^year study is 
being .conducted with 90 undergraduate ' and graduate, students divide^ * 
intb^groups of 15. Forms of media presentation^ levels of ^learning 
and forms of feedback* are v?tried among tte* groups, and their 
interactive as well as independent values studied* Among questions 
being investigated are:> Which supportive Visual media works best- with 
audio-based instruction? What are tHe. effects of 'the three forms of 
media. on the acquisition of facts, concepts and.vSkills? What form of 
feedback is best -for an incorrect response? Conclusions will be given 
at - t he end of the study, now in its jsefcond year. (SK) 
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AN EXPERIMENTAL' STUDY USING COLLEGE STUDENTS COMPARING " 

FORMS OF AUDIO AUD VISUAL INSTRUCTION \nTH. FORMS , ; * " ""cn^ITlSaJ"*' 

' ^» . , NATIONAL INSTITOTG OF 

OF FEEDBACK IN GROUP PACED PROGRAMMED INSTRUCTIONAL' ' th.s 'vocmn.^^''hV^^^{h repro 

> 'V '/ 0"CEO EXACTLY AS RECEIVEO PROM 

^„ PERSON OR ORGANIZATION ORIGIN 

— ft. SEQUENCES r ' ' ^'-^ ^^'^^g U pointsop viewdropinions 

i V V 1, STATED DO NOT NECESSARILY REPRC 

^ • • . C ^ ^* SENT OFFICIAL NATIONAL INSTJT^T 

EDUCATION POSITION OR POLICY* 
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PURPOSE ANf) OBJECTIVES . v ^ ^ ^ . * ' 

f ^ ^ . o - .r ^ . . - 

' The purpose of this study .is to investigate the effectiveness pf three 
variables in machine-mediated small, groujh>instruction. The following vari- 
ables' are being studied: , • 

(ai) forms* >of media 'presentation ^ * 

(b) levels -of learning ^ *. ^ - • \ 

(c) ^ forms of feedback * / ' ' 



The. three variables are being looked .at in ^erips- pf their interactive as well 
as indepetjdent* values. • • ^ ' ' . ' 

^ ' . ^ " " \. * ' - . ' : 

The forioivjing questions are being considered inworking toward the final 

^ * ' y.*, 

conclusion : ^ . . ' \ « - \- ^ , ! ^ " : 

„TL^^- Which supportive visaai medi^a works best with audio based instruction: . 
^printed materials, slides, or television? ' /. 

2. • What are , the effects of the three forms of media on the acquisition 

of facts, . concepts/ and^*skills? , - - - / ' 

3. What«form of feedback is best for an .incorrect' response, - indicating 
, incorrectness with no additional information, revealing the correct 

response, or revealing the correct response with additional pertinent 
ini^ormatioji? ' ; . ' - ^ . 

NEED ' " * ' . • . ' " 

I' In many classrooms of higher education, much of the instructor's time is 
spent *lec taring over material which , is, concerned merely with familiarizing 
.students with vocabulary definitions and teaching simple concepts. Sometimes 
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the instructor's time, is spent demonstrating simple Skills which the students'! 
• ape to. learn. The instructor in such cases is reduced to performing ihachine- 

!like functions and devoting classroom time to ^hings which xould well have * 

- i;. . • ' » • 

been learned puts ide the classroom. As weH as this, students, do not often • 
•. study effectively on their own time. Their studigs consist of the use of 

textbooks and class notes which subsequently demand the. study of material ^fter 

' ■■ ■ - ' . - . \" - ' ■ s . M 

each lecture rather than study before each lecture. Because, of this arranger 

^ / . ■ * ^ . • ^ /- \ 

ment, the main objective of study is not so Tnych to be prepared^ for the , 

• upcoming class as it is a last ditch effort in preparing for an ^xam. Dis- . 

cussions are difficult to conduct under such circumstances. Group activities 

are next, to impossible to implement, so the instructor mu§t usually carryv 

the load himself. This engenders spoonfeeding and lectures which can easily 

' * ' ' • ' ■ ■ ' \ 

"^dissipate into; boredom.. 

..... eT, ' i ^ • . * 

Study .habits ar^d study skills vary, considerably and can be considered 

tit a great extent an individual process. ** Modes of learning, memorizing^ 

, patterns, speed qf comprehension, repetition, communication differences and 

many other factors require* much careful .attention to information processing 

for methods of. study, ^feny 'times smail group activities and instruction can 

be used to adv.aritage for econmic and functional reasons^ > ' — 

REVIEW ' , " " : ' ' ^ ' , • ' 
^ , * ' 

In many disciplines and subsequently in ^most instructional processes,* . 
. a portion of the contcrtt is/ devoted, tg learciing vocabulary, relationships, 

- \ * ' , * ' r . ^ ^ " 

and skills. In most cases, this can be accomplished b/ individualized study 
• ' V 

{ or by small group i instruction. Small group. instruction is often considered . 

- • » • • • C . ' ' 
an efficient method forv learning. 
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Iesearch studies indi.cate that programmed instruction ..Used with instrue- n, 
' ' ' " ' ' /''^ - '4 

materials may be applied to small groups^ ^ith as 'much instructional \ 

,alue as when applied to individuals. Whetr newer media are comlsirfed into a . 

system for groiip-paced instruction, these media <such as, television; films,' 

and tapes) facilitate a more. efficient presentation* In the last twenty-five 

years^ several studies were made which iocused on various aspects of group- \ , 

paced progrstromecl^ instruction. , , ^ « ^ < 

.'Carpenter (1950) reported the us.e of the Classroom Commiittica tor, a 

specially wired classroom, which each seat was equipped with partially 

.concealed response buttons. Multiple choice' questions concerning projected • 

film content were answered b/each student, using these response buttons* 

Responses w6re recorded on the instructor *s panel. Responses were rei-h- 

forced by showing the correct answer on the screen following, each question* \ 

No studies were made td compare this particular/ form Df group-paced instruction 

with other forms of group-pacing or with "Self-paced instruction, because th6 

, * / * -J- / . * ' " ' « 

* / - ' ^* - *' /' *' • 

Classroom Ooromuaica tor was not. designed for that particular research function . 

^ , - *« ■ ^ . ^. 

but, to rate films instead.^ ^ / . . 

^ • ' ' ' .3 / . - : * . . • / 

" \ . ' * , ^\ - / / - ' ' . " 

if group-paced materials ^re' tote considered an effective instructional 
aid, dt must be ascertained if a^^'qrson can be" instructed as weJ^l at various 
pre -determined rates of pacing as he can at his own set rate. : - 

• . - ^ ' ' ^ ^ . . ' A ' * >• 

. Test results from studies conducted by Carpenter and Greenhill/ (1963) , 

^ * * . ^ * . / " / • 

supported the hypothesis that students ha^ a Relatively wide tolerance to . \ 

various pre-determined rates of instruLctionali pacing only for some torms of 

learning. In a. series* of six experiments with college students, studying twc$ 

different programmed courses in algebri and English grammar, .Carpenter arid ^ . 



•Gbeenhil fekamincd the possibility of programming entire courses in these ? 
-two subjects, and t)tey made a comparison of different methods and njedia. 



' /' ^^^Ke.te^t scores of the groups using group-paced instruction did not ^ ;r 

vary significantly from the scores attained from the self-paced groups. It 

was concluded that group-paced, instruction /under cer^tain circumstances, could\ 

• " * " * ■ ' , ^ ; ' ♦ 

instruct as w^ll as self -pa^e4< instruction and should receive further research c 

attention. The experimenters siigg^^ated,- "Test -the -generality of findings 
^By:*extending the research to other levels of formal itistructiori, to th^^ elemen- 
tary level at .one extreme, adult aid professior\|i training at the other." 
Carpenter added, "llbs^ learning is- personal and Sadiyidual, whether the student 
.studies in isolation or in classes large or small, dispersed or assembled. 

Another groip of s4:udies, tested vatious conditions in. which programmed 
instruction was used only in- a group setting. One sucfi variation was the 
use^of multi-sensory stimuli, " • ^ . - 

When an audiovisual approach was- compared with an audio stimulus alone, 
ia a stwdy -of sixth graders, Westley and farrow (1959)' reported no s.tatis- 
tically significant differences. However, Hartman (1961),. in a study of ' 
multi-channel learning, coricluded that audiTJvisual stimuli were^mbre effective 
than verbal stimuli used" alone. He observed, though, that-if was difficult -'• 
' t;o assess learning in such situations. His multi-sensory aTpproach.used an - 
audio/ stimulus; with printed- material, ^ ^ 

' The Carpen;ter study (1950). used more than one sensory stimulus J^^^ - 
. pr6gramined.insbi:,uction. Two stimuli,"^ audio and visual, were used together 
"'in th^ multi'-^sehsory ^ppVdach. It appeared to facilitate' the use of programmed 
' ins true trion irt a group setting. . . , ■ ; , " 

Multi-sensbry* learning in any ' instructional design, programmed or - 

• otherwise,*" was questioned by Travers (1964).' He believed that many of the 

' ■ ■ ' . ' . ' .1. .-t- '' 

earlier' experiments on 'the relative value of transmitting reduhdant information 

through -two 'sensory channels . had bee^i :un9ati!sf actory.,.„ Travars-, . aldng with 



other sarft, t^he University of Utah, conducted a . series, of experim^htsf with 
• multirsensory comparisons using seventy-two. college stiidents* They cbncluded, 
'.there* were no real differences in the relative efficiencies of these modes 
(^udio, AJ'isual, audiovisual) of presentation except when the stimulus material 
i^ of highly ambiguous or non-organized natureipK^en some other factor such 
as age, ^ reading', ability, is^^eratirp;" |V ^ ; ? 

The ^"bove cited studies indicate that groupvpaced instruction utilizing 
aspects of programmed-. learning, can be a significant form of instructiqn* 



Also, miilti-sensory instruction with the newer medis^^ch. as television can 

be' used ^successfully under particular .circiMn;^ ' / 

' Some form of ! feedback is generally considered essential for retention 

'of- learning. When students are given the opfsortunity to respond to questions 

.relat^d^o the material during ot after a lessdn, retention. is improved. 

Furthermore, when lessons are designed with frequent questions interspersed* 

> " ' * " t ^ . ' . ... 

throughout the material, re-adjustment of,the student's behaviot can be made 

immediately. To be more specif ic\^ one could use television and slide/tape' 

presentations to supply instruction along with .a tesponder system providing 

• . . ' ' ■ ' . .' ■ . ■ \ - . ' ■ ■ ' 
inlraediate feedback. 

• Fulton (l§69)'at South^ta Illinois University, Carbondale, used the 
student -responder system to test the effects of immediate and .delayed infor- 
nation feedbadk on reter^iion.' After 'administering five multiple choice tests 

/With a tjo week delay,, criterion clianges in scores were examined. It was 
found that itnmediate feedback was superior to 'delayed feedback in periods 
froms thirty to fifty-eight days in duration.' Working from the pretrff.se • 
that immediate feedback is considered beneficial to retention, the. next 
step- is to- consider what kinds of. feedback are more effective. 



*Sturges (15(^69). used two treatments : * exposing thd correct jreaponse 
and (2) exposing the correct response aTong with the incorrect^lternatives . 
Both, treatments used immediate; and. delayed feedback, Superior retention was 



'foun^d when immediate feedback wasf used with the second .treatment,^ An exten** . 
sion,of such investigations appears nece?sary. This could be done by 
exploring kinds of immediate feedback and their relative, value in retentioa 
of information:, - ' " - . ' . . 

In the present investigation, .the use of t^elevision or slides as the 

' mode of instruction coupled with the .student responder system is proposed^,^-^^.^, 
' , • ' ' - ^ . ' \ ' 

as an aid in the control of instructional conditions. The combining .of these 

two iYistructibnal.Kievices will be designated as a systems approach, since 

the two components are synchronized to accomplish a task facilitating both 

tfie sending oi information. and transmission of feedback* " 

A systems approach to Jl^ructior* can facilitate the manipulation of ^ 

specific variables in< learning. Effectiveness of feedback can be efficiently 

♦ * ' , ' ^ ' • »- 

investigated because of the; very nature of tl|^ student, responder system and of 

the controlled instructional presentation with the media. It is proposed 

. ■-• ■ - -x . ■ - • * v . : ■ 

that if feedback information is added to the instructional sequence at any 

of the lower levels of learning, then achievement in group-pacing could be 

/ ' - . • ' * ' ^ . ^ 

■ /bettfer facilitated. ^ ' 



/ >STHOD 



A. Sample ' ^ ; 



The sample consists of undergr&duate students' enrolled in ^He basic ^ 
audio-visual course of the Itistrlctlonal Technology Djepartmen/ at Southern:.- 
/ Illinois University at fidwai^dsville. Approximately ninety students are us^d 
each qOarter. The subjects are divided into small groups of fifteen and, are 
.required to reraain^ia the- same group throughout. .their, quarterns enrollment. in. 
the i class 4 
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•B* Apparatus , ; . ' • i 



A fesponder system' which also^ncorporates an/audio automate^ . 
instructional system is being used along with tel/evision and pro- ^ 
ejection equipmeat> / The<responder system has^ sixceen stations 
installed in carrels. 

2^ .A learning laboratory equipped with a sixtefen hooth §tudy 
carrel system. . Each bj/ptih: contains four push Buttons ^ a red and 
green light, and headphone connections. "Each jbooth is connected 
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by cables to a control center, which is; constructe^d irj^ such a way 
as to automatically, opera^te each booth separately for question response 
items. The center ogefrates frpm a tape decjkjL The control, center \ 
also, has a d^^splay panel for ins truct^pr observation. ^Xhe laboratory ; 



alsO'is equi'pped with TV mSnitoVs, a! viewing screen, video ^lape/ deck, 
and. carousel projectors^ . , ! } / « ' 

3. A production studio :has also be^n* set ^p which contains 'a two . 
• camera video*system yith a- Bmall control- room to produde th^ 
materials for the projec^_A_^3j?pl^-d3rkroom^ outfitted for 

black and white photography\t5 be basically used for the TV photo 
graphics. ^ ' ' . 

* ■ - J 

C. , Procedure ••i^ 



This project is basically divi'ded intd two levels. The first level is 

j "\ ' ' ' ^'i' '"^Z , ■ ' \ ' /| 

the production af majterial. The second l.eyel contains three phases, all dealih^l 
with, instruction. . ^ • / 

Levet~l. The. instructional materials are being produced locally. T^ii ^1^ 

being done so that the" programmed s.equence's will be r-ompatible with the. 

* , ' ■*> • ' ^. , ^ " / 

specific instructional ; system being, used. Furthermore, the production 

hi materials is designed in three forms : vid^^^ 



booklets and tape. In all three cases the audio contene is held 
constant.^ Lessons are first scripted, . tried out, .edited, .and then 
video taped. After pilot testing of the video tape and revision, a 
final tape is piK>duced.. Slides are then shot of tie same lesson in . 



being ^ 



colo}: and synchronized with the sound. jFinatly, an expanded vfoifm of the 
scr ipt- is duplicated to be used witW audio* 

. Prcjduction is handled - in ^a specially set up television facility. 
Television graphics are also- specially produced in ouj: own darkroom. . 
Production equipinent has been purchased for this project* 
-Level II. tn the second level of the project, where data collection 

will take plkce, thi instructional materials will be implemented. /There 

• ' - /\ r ' \-\ . - ■ . / > ' 

are three phases of study in this implementation. \ ^ * 

^Pha^e 1. ' ^ , . . ■ 

■ • ' * * - . /' * 'I'd 

Approximately ninety undergraduate and graduate students^ who have » 

enrolled in the Instructional Technology (l.T.) 417 course are 

' ■ ' . \ ■ . . ■ / ' i 
used for the study. Each of 'the gr&ups are being assigned to one of 

the following treatments: ^/ \ 

Rote learning using audio-based presentations ^ * , \ 

Rote learning, using visual-based presentations \ 
Rote learning using audib-visual presentatipiis 

Sequential fact attainment using audio^based jpresentations 
Sequential fact attainment using visual-based^ presentations \ 
Sequential fatt attainment using aud'io-visual|prescsjttations 

Repetitivei conceptual learning. using audio-based presentations 
Repetitive conceptual le^rriing using visual-based pr assentations 
Repet^tiv^ conceptual learning using audio-visual presentations 

A 'oVie-way arialyses of variance wil^l be run with the^r^iterion 

variable b^l'ng a residualized gain score for the amount learned in each 

of the three learning moiialities. The independent variable is the type. 



of presentation.- This. Phase will be-repHca ted during a second quarter. 



phase. 2 will utilize the best presentation from Ph^ise 1 and concen- ^ ^ 
trate on forms of suppoi;tive midia ; (px:iftnfed materials, slides^, or \^ 
televisloiO>--Again, students ai;e being Randomly- assigned to one, of the 

> 

fpl lowing groups: 



Rote lear|[iing u^ing presentation with prlin ted material (pm) j 
Rote learning using prGsentatio^^- sMde mate^ia^s (sm) 
Rote learning using presentation .w^lii .t*^ (ty) ^ . * i / 

s'equeatial fact att^nment using presedjiation with printed material (pm) 
Sequential fact attainment ysing preseWtation with slide materials (sm) 
"'"Sequential fact attaiWnt^ using presentation with television ^v) 

Repetitive conceptual learning iusing. plresentjation with printed material (pm)j 
Repetitive conceptual I^^rning. using pteient^tion with slide materials, (sn) 
.Rep.efcp:.iye conceptual' leaning using presentation with telj^»^sion (tv) 

.A one-way aha^yses pAvariante wjlll be run with the crit^ion variable 



.being a residualized gain sdore for tfhe amount .learned in each of -the 

■ ' > - \ ^ \ ' . ' ■ ■ .'■»'-. 

three learning modalities.. The independent variable is the type of visual 

; . • ! . \ \. - ■ .. / 

supportive media.- Phase 2 is bYngjreplicated, during the following quarter. 

Phase 3. , 

Phase 3 deals with three forms of informational feedback (using con- 

firmatioh lights only, revealing the correct answer,, or revealing the 

■ i • ■ ■ ' . \ . ^ 

.correct answer with additional information). Presentation and supportive 

materials j^jinTbie determined by Phase 2.^ 

A/:oriI-way analysei of variancelwJull^e-rTir^^itirthe 
being a' residualized gain score- for the amount learned Iti each of the 

three learning modalities/ The independe'At>a/iable, is, feed-back forms. 

■•' ' \ > ; ■ ■ 

Phase 3 is' being replicated during the following quarter. 
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This project is completing its second year and, ao^co^ding to its timetablej 
it is'behind. Due td overcrowded cohditi6ns on campus ,\ the Tear ning laboratory ■ 
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cannot l)e set up for long perloas of time* iData .collection of trciatments 
has therefore been-^c^ed In the meant*me, ye are 'coacec^trat*ing more 

heavily on producfnjf^terials. Presentations include instruction ^on the 
operations of b^sic audiovisual equipment. Two additional areas are being;. 

/ . I ' ' - ^ ' - ' ' . ^ 

producedjin concepts pertaining to listening skills and learning space. We 
have learned to produce all of this, on ^ low budget, tfe have established'a 
two cameta video studio and a, simple bl^c^ and white film production area. 

Our project includes one^ hall -time'x.esearch assis^tant and one student ^J-de. 

' ' ' f ' " ' ' 

Voluntejprs fre^guently are used in final productions^^^ r 



Two pilot test sessions were c 



inducted 'in the S'pt^ing of 1974. Sixteen ^ 



students, participated , in each of thc^ sessions ^^rt\ich dealt with the operation 



of Audiovisual equipment. Students liespondiBd correctly an average Qf eighty- ' 
J^i've percent of the time.' Aside from ^he student performance, iriform^^tion ^ 
was assessed in other related areas during the pilot. S.tudents has suggestions 
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in the areas of question format and displaying questions on the screen. The 
studWts also preferredVcolor slides VoVl^^^'-^'^^'^hi^® video :ape. 
>^ there is a monthly newsl'et'ter scfnt put for the project ^htitled Experimental 



Learning Concept Pro j^ect . ' The' ne^letter Wrf orms three f unc tions t 

1. describing the progress, of the project. • . • • 

2. describing the new role of humanism In learning us^idg, the newer medi# 



v 

3f. 'gaining further campus support^ for the project. 
SUMMARY 



Mhis is a three year university funded research project. It is- now in 
' : [ . - - ' • \ ^ I ' 

y its second year. It is not sponsored by the Instructional T;echndlogy Department 

but the, general Research Department of . thcj Univerlsfty. Although all the 

Ttiaterlar'ptfdduced tp date pertains to ec^ucatidn in\ the'ar.ea of Instructional^ 

• Technology^ we are. seeking outside -funding in ordeA to expand ^nd extend the \ 
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* the proiect/i* Hopefully assistance can lie given co other jflepartmentsl in the*; 
^ ^university... , ■ ^./^ 



*4 



. ' ;This pro^etft itf encotnpa^jsing a ^ 

^ / It Is one;w^y , to .approach the compUcated leayning .process from the angle pt ^ 



• .machine-medii'atcd -dnstructton,^ • ^„ 
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